Abstract. The flange and web of cold-formed thin-walled steel have small thickness and big width-thickness ratios, its mechanical properties are very different from ordinary steel members. In this paper, we performed three groups of the finite element hysteretic performance analysis of cantilevered member based on the cold-formed thin-walled steel resistance test, the results show: component get bending torsion coupling damage under cyclic loads; Sectional dimensions of members under cyclic loading has a greater impact on the carrying capacity; The batch cold-formed thin-walled steel with good material ductility.
Introduction
The gradual implementation of the building industrialization policy making steel building housing the rapid development, cold-formed thin-walled steel structures concern owners and researchers due to fast construction speed, high degree of assembly, give full play to the advantages of the mechanical properties of steel.
Cold-formed thin-walled steel residential system mainly consists of wall, floor, roof and maintenance of structures. Wall structure consists of dense keel, consisting of upper and lower rails and wall panels; Floor structure consists of floor beams, floor panels and ceiling; Roof structure consists of roof trusses, roof, ceiling composition; Cold-formed thin-walled steel structural system is a plate ribs structural, the flat stiffness of plate rib structure is large, can resist horizontal wind and seismic loads. 1947, Green, Winter and Cuykendall [2] conducted theoretical analysis and experimental research on the interaction between wall panels and wall stud cold-formed thin-walled steel composite wall, study results suggest that in the combination wall, Wall panels connected to the column mainly from the lateral elastic support role. 1993-1994, Miller TH and Pekoz T. [3] conducted a combination of vertical bearing capacity of a full scale wall test, the trial studied force performance of channel, double-sided flat and double-sided gypsum wallboard (GWB board) supports wall stud under axial loads and the changes in carrying capacity of wall stud when load eccentricity. The results show: In the composite wall, the pitch wall stud has a less impact on capacity; the supporting provided to wall stud of gypsum wallboard is different from the skin. Zuyan Shen conducted reliability analysis of a number of yield strength of 550MPa high-strength cold-formed thin-walled steel axis of compression members. Considered after reasonably determined by the thickness of the classification of high strength cold-formed thin-walled steel design specifications, analysis on ultimate bearing capacity of axial compression members can be carried out efficiently based on current "cold-formed steel Technical Specifications" (GB 50018-2002) [5] given the method considered panel stability calculation section effective width-thickness ratios, and to meet the requirements of a reliable indicator of a predetermined design. Chang'an University, Yu Shi [6] conducted test and finite element analysis for cold-formed thin-walled Lipped channels axial bearing capacity of components. The results showed that: ultimate bearing capacity of Cold-formed thin-walled C-shaped steel axial compression members with member increasing flange thickness ratio, web thickness ratio, slenderness ratio and the strength of steel decreases. And proposed strength reduction method used to calculate C steel axial International Conference on Mechanics and Civil Engineering (ICMCE 2014) compression component capacity, given axial compressive component capacity formula consider local buckling, overall buckling and distortion bucking caused yield strength reduction of components.
The flange and web of cold-formed thin-walled steel have small thickness and big width-thickness ratios, its mechanical properties are very different from ordinary steel members. A correct understanding of the performance of cold-formed thin-walled steel members is the foundation to study the overall structure. Therefore, this article conduct hysteretic performance analysis of a single C-type cold-formed steel member with finite element based on the cold-formed thin-walled steel material mechanical performance tests.
Material Test
The material of specimen is Q235B grade galvanized steel, the nominal thickness of the substrate is 1.0mm. Production Sample according to the existing regulations metallic materials stretch test Part 1: Room temperature test method (GB / T228.1-2010) [7] , figure 1 shows the sample size. In the figure, b = 15mm, s0 = b×t = 15mm2, L0 = 11.3 = 44mm, Lc = L0 + 20 = 64mm.
Material test equipment using computer control 100kN universal testing machine, using electronic extensometer for measuring strain, computer full automatic control of load and record test data, test equipment shown in Figure 2 . Failure characteristics of the specimen shown in Figure  3 , the three groups of specimen are certain "necking" phenomenon before the destruction. The elastic modulus, yield strain, peak stress and ultimate strain of steel specimens in each group can be obtained by material test, determine the basic mechanical parameters of steel by averaging method, the main test results shown in Table 1 
Finite Element Hysteresis Test Specimen Cross-sectional Dimension
We conduct three C-type member's single cantilever hysteretic performance analysis involved in the follow-up node test, cross-section in the form of components and detailed parameters as shown in Figure 4 and Table 2 . Section height is 1500mm. Fig. 4 The Section of C-type Steel Note: t represents the nominal thickness of specimen, the actual thickness of the specimen as same as the test, the actual thickness of t is 0.92 mm.
Material Constitutive
Combine with material test( material yield phase is very short during the test) , material constitutive will be reduced to three phase, that is elastic phase, strengthening phase and neck contraction phase, as shown in Figure 5 . 
Loading System
Use the displacement cyclic loading system, each level of cyclic loading three times, shown in Figure 6 .
Finite Element Parametric
Select finite element software Ansys, cell type is shell181, the elastic modulus of the resulting drawn test, constitutive select multiple linear kinematic hardening model. Use uniform meshing, constraint six degrees of freedom of all the nodes in one end. Finite element model shown is in Figure 7 .
The Results Analysis
Solving the finite element model, you can get damage morphology of the specimen, top load-displacement curve. Classical mechanics can judge the position of the member after the failure at the boundary member, after calculated, we get the von mises stress cloud, shown in Figure 8 . Figure 8 shows that: member of simultaneous bending failure is accompanied by torsional response. In figure 9 and figure 10, hysteresis curve of each specimen changes with the load has following the law: in Initial loading, the specimen in the elastic phase, hysteresis curve is substantially linear, stiffness remain constant; With the ends of the displacement load increases, the specimens rapidly into the elastoplastic phase from the elastic phase, hysteresis loop area increases, unloaded to zero residual deformation occurs, stiffness gradual degradation. The necking phase of material constitutive model did not happen, because the material ultimate strain of 0.24, the component into the destruction phase requires a large displacement load, and the displacement load is too large so that the occurrence of bending torsion coupling destruction of member, so members did not experience the decline in segment. The cross-sectional dimensions of member have a greater impact on capacity, C89×44.5×12×1 ultimate bearing capacity of approximately 1.80kN, C160×40×10×1 ultimate bearing capacity of approximately 4.10kN, C205×40×10×1 ultimate bearing capacity of approximately 5.61kN.
Ductility refers the deformation capacity of structure or component from the yield began to reach the maximum carrying capacity or carrying capacity no significant drop in subsequent periods, ductility size usually expressed by ductility factor. Ductility factor is defined as the ratio of damage displacement and yield displacement of the structure or component.
Three group members have good ductility, indirectly reflects C-type cold-formed thin-walled steel members with good seismic performance. 
Conclusion
Conduct material test on cold-formed thin-walled steel, do hysteretic performance analysis of three groups of a single C-type cold-formed thin-walled components based on material physical parameters, obtain: coupling occur bending torsion coupling damage under cyclic loads; Sectional dimensions of members under cyclic loading has a greater impact on the carrying capacity; The batch cold-formed thin-walled steel material with good ductility.
